For convenience of discussion Johnson et al. (1954) divided hydrostatic pressure into moderate or high pressure ( ca 1 to 1,000 atm) and very high pressure (ca 1,000 atm and above). It is known that very high pressures denature proteins (Bridgeman, 1914; Basset et al., 1933a; Grant et al., 1941) , inactivate enzymes (Matthews et al., 1940; Jansen, 1950a, 1950b; Vignais et al., 1951) , inactivate certain bacteria and viruses (Roger, 1895; Larson et al., 1918; Giddings et al., 1929; Basset et al., 1933b Basset et al., , 1935 Basset et al., , and 1938 Luyet, 1937a Luyet, , 1937b . According to Johnson et al. (1954) the effects of moderate hydrostatic pressure on physiological activities were frequently reversible, sometimes quantitatively so, as soon as the pressure was released. Morita and ZoBell (1956) Press-urization of cells. The cells were pressurized according to the method described by ZoBell and Oppenheimer (1950) . After the cells had been incubated at various pressures at 30 C for 3 hr they were depressurized and used in the Warburg reaction vessels.
Measurement of ammonia production. Ammonia was determined by the method of Braganca et al. (1954) with the exception that a Beckman DU spectrophotometer was used in place of a Fisher colorimeter.
The substrates used were DL-aspartic acid (Eastman Kodak Co.), L-alanine (Nutritional Biochemical Corp.), L-cysteine hydrochloride (Nutritional Biochemical Corp.), L-glutamic acid (Pfanstiehl Chemical Co.), histidine (Matheson, Coleman and Bell, Inc.), and L-serine (Nutritional Biochemical Corp.). Endogenous controls employed distilled water in place of the substrate. In each case the substrate was added to the main compartment of the reaction vessel exactly 20 min after decompression of the cells.
RESULTS
In table 1 is illustrated the ability of previously pressurized cells of E. coli (1, 200, 600, and 1,000 atm for 3 hr at 30 C) to produce ammonia from aspartic acid. The data show that the ammonia produced increases with increasing pressures up to 600 atm. At 1,000 atm the amount of ammonia produced from aspartic acid decreases when compared to the cells previously pressurized at 600 atm to a level about equal to the cells previously pressurized at 200 atm.
When serine was used as the substrate the 
DISCUSSION
From the foregoing experimental data it may be noted that previous pressurization of E. coli cells affects the ammonia production from various substrates differently-all factors being equal except previous pressurization. Aspartase activity increased with increased previous applied pressure up to 600 atm (table 1). Also more ammonia was produced from cells previously treated at 600 atm at 30 C for 3 hr than cells treated at 1 atm at 30 C for 3 hr when alanine and glutamic acid were used as substrates (table  2) . On the other hand, serine deaminase activity decreased with increased previous pressurization of cells (table 1) . Less ammonia was also produced from pressurized cells when cysteine and histidine were used as substrates.
Why cells held at various pressures produced various amounts of ammonia from different sub strates is not known. Haugaard (1946) and Barron (1955) demonstrated that the harmful effects of oxygen at high pressures (not hydrostatic) are due to the oxidation of the -SH group (glutathione, coenzyme A, cysteine, -SH enzymes). The only oxygen present in these experiments was the oxygen dissolved in the buffer in which the cells were suspended. In the marine environment both dissolved oxygen and hydrostatic pressure are present as well as the organisms that live in the sea water. Oxidation of some component(s) might explain the loss in ammonia production by pressurized cells when serine, cysteine, and histidine are used as substrates, but does not explain the increase in ammonia production when aspartic acid, alanine, and glutamic acid are used as substrates. Chargaff and Sprinson (1943) suggested that when serine is attacked by E. coli a series of reactions occurs before pyruvic acid and ammonia result. Serine dehydrase is responsible for the first step. Cysteine undergoes a similar series of reactions to give the same end products, except that cysteine desulfurase acts on the cysteine first. Histidine also undergoes a series of reactions before the ammonia is released. Thus, if any of the steps in the series of reactions listed above is inactivated by hydrostatic pressure the end product, ammonia, will not be produced.
It is known that the effect of moderate pres sure is coupled with temperature, time, gas tension, pH, osmotic pressure, and chemical composition of the medium (Johnson et al., 1954) . The observations do not indicate whether the effects of hydrostatic pressure are direct or indirect. Since the "biological whole" was used in these experiments it is not known what part other enzymes, cell permeability, or transport systems play in the observed data. The mechanism by which hydrostatic pressure affects ammonia production must wait further investigation.
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SUMMARY
The amount of ammonia produced by cells of Escherichia coli previously pressurized at moderate pressure differed according to the substrate used.
Cells of E. coli previously pressurized at 600 atm at 30 C for 3 hr produced more ammonia from aspartic acid, alanine, and glutamic acid than cells held at 1 atm at 30 C for 3 hr. When serine, cysteine, and histidine were used as the substrate, cells held at 1 atm produced more ammonia than cells held at 600 atm.
